One new oxygenated steroid, named aspersteroid A (1), and three known analogues (2-4) were isolated from the marine-derived fungus Aspergillus flavus collected from the Bohai Sea. Their structures were elucidated by spectroscopic analyses and by comparison with previously reported data. The absolute configuration of tetracyclic nucleus in 1 was assigned by quantum chemical calculation of the electronic circular dichroism (ECD) spectrum. All the compounds were evaluated for their cytotoxic and antibacterial activities.
Recently, in the course of our investigation on new bioactive substances from the marine-derived fungi collected from the Bohai Sea [6, 7] , the fungus Aspergillus flavus attracted our attention because the EtOAc portion showed cytotoxic activity toward A-549 cell line. Chemical investigation on the active extract led to the isolation of four steroids, named aspersteroid A (1), (22E)-25-carboxy-8β,14β-epoxy-4α,5α-dihydroxyergosta-2,22-dien-7-one (2) [8] , 3β,5α,9α-trihydroxy-ergosta-7,22-dien-6-one (3) [9] , and 5α,6α-epoxy-(22E,24R)-ergosta-8 (14) ,22-diene-3β,7α-diol (4) [10] . Their structures were elucidated by NMR spectroscopic methods and from comparisons with NMR data previously reported in the literature. Among these isolated compounds, 1 is a new oxygenated steroid possessing 4,7-dione and 27-carboxylic acid groups ( Figure 1 ). The relative configuration of 1 was assigned by NOESY data ( Figure 3 ). The NOESY correlations between H-12α and H-9, (8) 2018 Yang et al. The absolute configuration of the tetracyclic nucleus in 1 was investigated by time-dependent density functional theory/electronic circular dichroism (TDDFT-ECD) method. Based on the relative configuration of 1, the structures of (9R,10R,13R,17R,20R)-1 and (9S,10S,13S,17S,20S)-1 were used for ECD calculation at the B3LYP/6-311++G(2d,p)//B3LYP/6-311+G(d) level in the gas phase. Boltzmann statistic was performed for ECD simulations with a standard deviation of σ 0.3 eV. The predicted ECD spectrum of (9R,10R,13R,17R,20R)-1 agreed well with the experimental ECD spectrum of 1 (Figure 4) , suggesting an obvious assignment of the absolute configuration to be (9R,10R,13R,17R,20R) for 1. The absolute configurations at C-24 and C-25 in 1 were undetermined due to its low yield. In conclusion, four oxygenated steroids (1-4) were obtained from the fungus Aspergillus flavus collected from the Bohai Sea, of which 1 is a new oxygenated steroid possessing 4,7-dione and 27-carboxylic acid groups. The absolute configuration of 1 was assigned by TDDFT-ECD method. The interesting chemical structures and potent biological activities of these steroids (1-4) may encourage further investigations on this cluster of metabolites for drug discovery.
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Experimental
General:
Optical rotations experiments were carried out on a JASCO-1020 polarimeter. Electronic circular dichroism data was acquired using a JASCO J-815 circular dichroism spectrometer. Ultraviolet-visible spectra were measured in MeOH on a PerkinElmer model 241 spectrophotometer. Infrared radiation spectra were performed with a Nicolet NEXUS 470 spectrophotometer using KBr pellets. 600 MHz for 1 H NMR, 150 MHz for 13 C NMR and 2D NMR data were obtained on a Bruker AV-600 spectrometer using TMS as internal standard. High-resolution-mass spectra were measured from a Thermo Scientific LTQ Orbitrap XL spectrometer. Semi-preparation HPLC were taken by a Shimadzu LC-20AT system with a SPD-M20A photodiode array detector, and a waters RP-18 (XBridge OBD, 5 μm, 10 × 250 mm) column was used. Column chromatography was performed on silica gel 200-300 mesh (Qingdao Marine Chemical Factory), and Sephadex LH-20 (18−110 μm, Pharmacia Fine Chemical Co., Ltd., Sweden).
Isolation of the Fungal Material:
The fungus Aspergillus flavus YJ07-1, which was collected from the Bohai Sea in June 2016, was deposited at the key Laboratory of Pharmaceutical Quality Control of Hebei Province Hebei University, China, The strain was identified according to its 16S rRNA amplification and sequencing of the ITS region. Fifty erlenmeyer flasks containing the fungus Aspergillus flavus were cultivated in solid medium (each containing 100 g raw rice and 100 mL H 2 O; each bottle of medium was supplemented with 3.3 g sea salt) at 28 C for 4 weeks. The fermented rice substrate was extracted repeatedly with CH 2 Cl 2 -MeOH (v/v = 1:1), and the solution was concentrated under reduced pressure to give a residue which was extracted with EtOAc three times to provide the EtOAc extract (31.0 g). The EtOAc extract was subjected to silica gel column chromatography (CC) and eluted with EtOAc-petroleum ether (PE) to give eight components Fr. Computational Section: Quantum theory has been well developed and used in energies calculations. For ECD calculation, timedependent density functional theory (TD-DFT) was used [11] [12] [13] . In this study, conformational searches were performed using MMFF94S force field first to obtain the conformations with low energetics from 0-10.0 kcal/mol. These geometries were further optimized at the B3LYP/6-311+G(d) level in the gas phase using Gaussian 09 package [14] . The conformations with relative energy from 0-2.5 kcal/mol were all used for ECD calculations at the B3LYP/6-311++G(2d,p) level in the gas phase.
Antibacterial Activity Assay: Antibacterial activity was evaluated by the conventional broth dilution assay [15] . Three bacterial strains, Vibrio anguillarum, Vibrio parahemolyticus and Vibrio alginolyticus, and ciprofloxacin was used as a positive control with the MIC values of 0.63, 1.25, and 0.31 μM, respectively.
Cytotoxicity Assays:
The cytotoxicities against human lung epithelial carcinoma (A-549), human gastric cancer (MGC-803), human breast cancer (MCF-7), and cervical cancer (HeLa) cell lines were evaluated using the MTT method [16] . Cisplatin was used as a positive control with the IC 50 values of 0.74, 1.1, 0.97, and 0.82 μM, respectively.
Supplementary data:
1 H, 13 C, 1 H-1 H COSY, HMQC, HMBC, NOESY, MS spectra, and the quantum mechanical calculation data for 1 are also available.
